Image Processing Apparatus Applicable to 
Different Copying Types of Color Copying Machines 

This application is based on Application No. 2000-86359 filed in 
5 Japan, the content of which is hereby incorporated by reference. 
BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an image processing apparatus and 
an image processing circuit, and more particularly, to an image processing 

10 apparatus and an image processing circuit appKcable to different copying 
types of color copying machines. 
Description of the Background Art 

Conventionally, two types of color copying machines are known. 
The first type is a color copying machine of a four-cycle type including one 

15 photoreceptor drum and four developing units forming a toner image on the 
photoreceptor drum. The four developing units are respectively provided 
for four color toners of cyan (C), magenta (M), yellow (Y) and black (K). In 
the full color copying machine of the four-cycle type, the steps of forming an 
electrostatic latent image on the photoreceptor drum by the developing 

20 units and transferring the electrostatic latent image formed on the 

photoreceptor drum onto a sheet of paper are repeated four times in the 
order of cyan, magenta, yellow and black. 

The second type is a color copying machine of a tandem type, in 
which photoreceptor drums are respectively provided corresponding to four 

25 developing units for cyan (C), magenta (M), yellow (Y) and black (K). In 
the tandem type color copying machine, electrostatic latent images are 
formed on the four photoreceptor drums almost at the same time, and the 
latent images formed on the respective photoreceptor drums are transferred 
when a sheet of paper makes contact with the four photoreceptor drums by 

30 turns. 

Therefore, the tandem type copying machine has an advantage that 
an image forming speed is faster compared to the four-cycle tsrpe copying 
machine. However, the tandem type copying machine has a disadvantage 
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such that the four receptor drums provided therein makes the machine 
more expensive compared to the four-cycle type color copying machine 
using one receptor drum. A user may desire a machine at a lower price 
even with low speed or a machine with high speed even at a higher price. 
5 Therefore, makers are required to provide various types of color copying 
machines in order to respond to the needs. 

The color copying machines of the two types described above both 
include four developing units. Thus, the two types use the same data for 
forming electrostatic latent images in the respective developing units, i.e. 

10 the data for generating a laser emitting onto a receptor drum. Therefore, 
if a circuit from reading the original to outputting the data for the laser 
beam emission is designed separately for each type of the color copying 
machines, the enormous number of designing man-hours would be required, 
decreasing productivity. 

15 Further, a unit price can generally be reduced as the number of items 

produced in quantity is increased, so that a common circuit may be used in 
terms of productivity and price. 

However, the tandem type color copying machine generates the data 
for forming four electrostatic latent images of cyan, magenta, yellow and 

20 black to almost simultaneously write the data onto the respective 

photoreceptor drums, whereas the four-cycle type color copying machine 
generates the four data for cyan, magenta, yellow and black by turns to 
write the data in sequence. Thus, each type has different timing of data 
generation. 

25 Generally, image data processing and a process of obtaining a 

characteristic such as a character or a photograph required for the data 
processing at a subsequent stage are performed in parallel. However, 
there is a problem that the process of obtaining a characteristic needs 
longer processing time compared to the image data processing performed in 

30 parallel therewith, since the process of obtaining the characteristic is 

performed based on a plurality of pixel data. The image data to be input 
into the subsequent stage must be delayed by the processing time period for 
obtaining a characteristic amount, in order to synchronously input the 
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image data processed in the preceding stage and the characteristic amount 
processed in parallel therewith into the data processing in the subsequent 
stage. The number of memories in a circuit in which the data delay is 
required is defined by the number of data generated. Thus, the tandem 
5 type almost simultaneously generating four data would require four 

memories for four data in order to delay the four data, whereas the four- 
cycle type sequentially generating data would require only one memory for 
one data. However, a circuit used in common for the tandem type and the 
four-cycle type would have to include the number of memories needed for 

10 the type requiring a larger number of memories, resulting in a problem that 
unnecessary memories would be mounted for the type requiring a smaller 
number of memories, which increases the cost by that much. 
SUMMARY OF THE INVENTION 

The present invention is directed to solve the problems described 

15 above, and one object of the present invention is to provide an image 
processing apparatus in which a memory cost is reduced. 

Another object of the present invention is to provide an image 
processing apparatus that can be used for different purposes and also can 
change the number of memories used therein to accommodate to the 

20 purposes. 

To achieve the objects described above, according to an aspect of the 
present invention, an image processing apparatus includes a first 
processing unit for sequentially processing input pixel data; a memory 
device provided at a preceding stage of the first processing unit to store the 

25 pixel data; a second processing unit for determining a characteristic of an 

image region including a plurality of pixel data; and a third processing unit 
for processing the pixel data processed at the first processing unit, based on 
the characteristic determined by the second processing unit. 

According to another aspect of the present invention, an image 

30 processing apparatus includes a first processing unit for sequentially 
processing pixel data in response to input of the pixel data; a second 
processing unit for determining a characteristic of an image region 
including a plurality of pixel data; a third processing unit for processing 
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pixel data processed at the first processing unit, based on the characteristic 
determined by the second processing unit; a connecting unit for connecting 
a memory device; and a switch device for switching a circuit such that the 
connecting unit is arranged either at a preceding stage of the first 
5 processing unit or between the first processing unit and the third 
processing unit. 

According to a further aspect of the present invention, an image 
processing apparatus includes a first processing unit for converting, in 
response to input of pixel data including a set of a plurality of color data, 

10 the plurality of color data into a plurahty of image color data in a first state, 
and the plurality of color data into one image color data of the plurality of 
image color data in a second state; a second processing unit for determining 
a characteristic of an image region including a plurality of pixel data; a 
third processing unit for processing, based on a characteristic amount 

15 determined by the second processing unit, the plurality of image color data 
converted at the first processing unit in the first state, and the one image 
color data converted at the first processing unit in the second state; a 
connecting unit for connecting a memory device; and a switch device for 
arranging a plurality of connecting units, corresponding to the plurality of 

20 color data, at a preceding stage of the first processing unit in the first state, 
and for arranging the connecting unit, corresponding to the one image color 
data, between the first processing unit and the second processing unit in 
the second state. 

According to a still further aspect of the present invention, an image 
25 processing apparatus includes a memory device to store input image data; a 
first processing unit to sequentially convert and output the image data 
stored in the memory device; a second processing unit to receive the same 
image data as image data input into the memory device and to output data 
processed based on the received image data; and a third processing unit to 
30 receive the image data output from the first processing unit and the data 
output from the second processing unit, and to process the image data 
output from the first processing unit based on the data output from the 
second processing unit. 
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According to a further aspect of the present invention, an image 
processing apparatus includes a memory device to store image data; a first 
processing unit to sequentially convert and output input image data; a 
second processing unit to receive a plurahty of image data, and to output 
data processed based on the input image data; a third processing unit to 
process image data output fi-om the memory device and image data 
processed at the first processing unit, based on the data output from the 
second processing unit; a first circuit to input the image data output from 
the memory device into the first processing unit; a second circuit to input 
the image data output from the first processing unit into the memory device 
and also to input the image data output from the memory device into the 
second processing unit; and a switch device to selectively switch the first 
circuit and the second circuit. 

According to a further aspect of the present invention, an image 
processing apparatus includes a memory device to store image data; a first 
processing unit to convert, in response to input of image data including a 
set of a pluraUty of color data, the plurality of color data into a plurality of 
image color data in a first state, and the plurality of color data into one 
image color data of the plurality of image color data in a second state; a 
second processing unit to receive a plurality of image data, and to output 
data processed based on the input image data; a third processing unit to 
process, based on data output from the second processing unit, a plurality of 
image color data converted at the first processing unit in the first state, and 
the one image color data converted at the first processing unit in the second 
state; a first circuit to input image data including a set of a plurality of 
color data output fi:om the memory device into the first processing unit; a 
second circuit to input one image color data output from the first processing 
unit into the memory device, and also inputting one image color data 
output from the memory device into the second processing unit; and a 
switch device to selectively switch the first circuit and the second circuit to 
select the first circuit in the first state and to select the second circuit in the 
second state. 

According to a further aspect of the present invention, an image 
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forming apparatus includes a memory device to store input image data; a 
first processing unit to sequentially convert and output the image data 
stored in the memory device; a second processing unit to receive same 
image data as the image data input to the memory device, and to output 
5 data processed based on the input image data; a third processing unit to 
receive the image data output from the first processing unit and the data 
output from the second processing unit, and to process the image data 
output from the first processing unit based on the data output from the 
second processing unit; and an image forming unit to form an image on a 

10 sheet based on image data output from the third processing unit. 

According to a further aspect of the present invention, an image 
forming apparatus includes a memory device to store image data; a first 
processing unit to sequentially convert and output input image data; a 
second processing unit to receive a plurality of image data, and to output 

15 data processed based on the input image data; a third processing unit to 
process image data output from the memory device and image data 
processed at the first processing unit, based on the data output from the 
second processing unit; a first circuit to input image data output from the 
memory device into the first processing unit; a second circuit to input the 

20 image data output from the first processing unit and also to input the 

image data output from the memory device into the second processing unit; 
a switch device to selectively switch the first circuit and the second circuit; 
and an image forming unit to form an image on a sheet based on the image 
data output from the third processing unit. 

25 According to the present invention, an image processing apparatus in 

which the memory cost is reduced can be provided. 

Moreover, an image processing apparatus that can be used for 
different purposes and can change the number of memories used to 
accommodate to the purposes. 

30 The foregoing and other objects, features, aspects and advantages of 

the present invention will become more apparent from the following 
detailed description of the present invention when taken in conjunction 
with the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a schematic configuration of an 
unage processing apparatus according to one embodiment of the present 
invention; 

Fig. 2 is a circuit diagram showing a part of a circuit of the image 
processing apparatus according to the embodiment; 

Fig. 3 is a diagrammatic section view showing a schematic 
configuration of a tandem type color copying machine to which the image 
processing apparatus according to the embodiment is appUed; 

Fig. 4 is a circuit diagram showing a part of a circuit of the image 
processing apparatus applied to the tandem type color copying machine; 

Fig. 5 is a diagrammatic section view showing a schematic 
configuration of a four-cycle type color copying machine to which the image 
processing apparatus according to the embodiment is applied; 

Fig, 6 is a circuit diagram showing a part of a circuit of the image 
processing apparatus apphed to the four-cycle type color copying machine; 
and 

Fig. 7 shows differences in switches and memories between cases 
where the image processing apparatus according to the embodiment is 
applied to the tandem type color copying machine and where it is apphed to 
the four-cycle type color copying machine. 
DESCRIPTION OF THE PREFERRED EMBODIMENT 

An embodiment of the present invention will be descried below with 
reference to the drawings. It is noted that the same reference characters 
denote the same or the corresponding members, and the descriptions 
thereof will not be repeated. 

Referring to Fig. 1, an image processing apparatus 10 includes a 
charge coupled device (CCD) 110 for reading an original in color, an 
analog/digital converting unit (hereinafter referred to as "A/D converting 
unit") 11 for converting analog signals of red (R), green (G) and blue (B) into 
digital signals, an interline correcting unit 13, a scaling and moving unit 15 
for changing a scale of an image and moving a position thereof, an HVC 
(Hue Value Chroma) converting unit 17 for converting a hue, a region 



discriminating unit 21 for detecting a dot or an edge from a region in image 
data to discriminate an attribute of the region, a color correcting unit 19 for 
converting and correcting color data of RGB to image color data of CMYK 
represented by a CMY color space, and an MTF (Modulation Transfer 
5 Function) correcting unit 23 for providing the image color data of CMYK 
converted and corrected in color correcting unit 19 with edge-emphasizing 
or smoothing in accordance with the result discriminated by region 
discriminating unit 21. 

CCD 110 reads the original and outputs even-numbered pixel data 

10 (REVEN, GEVEN and BEVEN) and odd-numbered pixel data (RODD, 

GODD and BODD). A/D converting unit 11 merges the even-numbered 
pixel data and the odd-numbered pixel data that are output from CCD 110 
and converts the merged pixel data (in analog signals) into digital signals. 
Scaling and moving unit 15 changes the scale of an image and moves 

15 the position of the image. HVC converting unit 17 performs image 

correction on a ground level and image conversion. Color correcting unit 
19 performs density conversion, color correction and UCR/BP (under color 
removal/black paint). 

MTF correcting unit 23 performs edge-emphasizing or smoothing of 

20 the image. 

Data flow will now be described. CCD 110 reads pixel data 
including color data of RGB, which is converted into digital data at A/D 
converting unit 11. After the data is subjected to a necessary correction 
process or the like, the color data of RGB is converted into the image color 

25 data of CMYK at color correcting unit 19. As for the pixel data, an 

attribute of the region to which the pixel data belongs is discriminated at 
region discriminating unit 21. 

The attribute of the region described here means a property of the 
region to which the pixel data belongs, and different processes are 

30 performed for different attributes at MTF correcting unit 23. For example, 
the region, to which the pixel data belongs, represented by a character has 
the attribute of "character," the region represented by a photograph has the 
attribute of "photograph," and the region represented by a dot has the 
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attribute of "dot." The pixel data in the region having the attribute of 
"character" is subjected to the process of edge-emphasizing in the MTF 
correcting unit, and the pixel data in the region having the attribute of 
"photograph" is subjected to the process of smoothing in the MTF correcting 
5 unit. 

The attribute of the region is discriminated using the pixel data 
included in a block of M x N including the pixel data to be processed and its 
peripheral pixel data. Therefore, to discriminate the attribute of the block 
of M X N at region discriminating unit 21, a plurality of lines of pixel data 

10 read by CCD 110 will be required. For example, when a block of 3 x 3 size 
is used to discriminate the attribute at region discriminating unit 21, it is 
necessary to input the Hnes one before and one after the line of the pixel 
data to be processed into region discriminating unit 21. Attribute data 
AMletc discriminated at region discriminating unit 21 is transmitted to 

15 MTF correcting unit 23, 

MTF correcting unit 23 performs MTF correction for the CMYK 
image color data Cl, Ml, Yl and Kl received from color correcting unit 19 
based on the attribute data AMletc received from region discriminating unit 
21. In MTF correcting unit 23, the timing at which the image color data of 

20 CMYK are received from color correcting unit 19 and the timing at which 

the attribute data AMletc is received from region discriminating unit 21 are 
synchronized. For this synchronization, memories are provided before and 
after color correcting unit 19 to absorb the time period for which the region 
discriminating process is performed at region discriminating unit 21. 

25 When image processing apparatus 10 according to the present 

embodiment is applied to the four-cycle type color copying machine, color 
correcting unit 19 sequentially outputs the image color data in the order of 
cyan (C), magenta (M), yellow (Y), and black (K) to MTF correcting unit 23. 
This means that CCD 110 reads the same original four times and outputs 

30 the same RGB color data four times. 

Whereas, when the image processing apparatus 10 according to the 
present embodiment is applied to the tandem type color copying machine, 
CCD 110 reads an original only once and color correcting unit 19 
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simultaneously transmits the image data of CMYK to MTF correcting unit 
23. 

Fig. 2 is a circuit diagram showing a part of a circuit of image 
processing apparatus 10 according to the present embodiment. Fig. 2 
shows a connecting relation between HVC converting unit 17, color 
correcting unit 19 and MTF correcting unit 23. Referring to Fig. 2, an R 
output terminal of HVC converting unit 17 is connected to an A terminal of 
a switch S4 and to a B terminal of a switch SI. Moreover, a G output 
terminal of HVC converting unit 17 is connected to an input terminal of a 
socket B 27 and to a B terminal of a switch S2. Further, a B output 
terminal of HVC converting unit 17 is connected to an input terminal of a 
socket C 29 and to a B terminal of a switch S3. 

A socket A 25 is connected, at the input terminal thereof, to a C 
terminal of switch S4, and is connected, at the output terminal thereof, to 
an A terminal of switch 81 and to a B terminal of switch 85. The output 
terminal of socket B 27 is connected to an A terminal of switch 82. The 
output terminal of socket C 29 is connected to an A terminal of switch S3. 

A C terminal of switch 81 is connected to an R input terminal of color 
correcting unit 19, a C terminal of switch 82 is connected to a G input 
terminal of color correcting unit 19, and a C terminal of switch S3 is 
connected to a B input terminal of color correcting unit 19. 

A C output terminal of color correcting unit 19 is connected to a B 
terminal of switch 84 and to an A terminal of switch 85. An M output 
terminal, a Y output terminal and a K output terminal of color correcting 
unit 19 are respectively connected to corresponding input terminals of MTF 
correcting unit 23. 

Switches 81 to 85 can be switched to have connections either 
between C terminals and A terminals or between C terminals and B 
terminals. 

In image processing apparatus 10 according to the present 
embodiment, a memory of a necessary capacity can be mounted to each of 
socket A 25, socket B 27 and socket C 29. Switches 81 to 85 are switched 
to have connections between C terminals and A terminals, such that 
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sockets A 25, B 27 and C 29 are arranged between HVC converting unit 17 
and color correcting unit 19. The C output terminal of color correcting unit 
19 is then connected to a C input terminal of MTF correcting unit 23. 

Further, switches Si to S5 are switched to have connections between 
5 C terminals and B terminals, such that R output terminal, G output 

terminal and B output terminal of HVC converting unit 17 are respectively 
connected directly to R input terminal, G input terminal and B input 
terminal of color correcting unit 19. Then, C output terminal of color 
correcting unit 19 is connected to the input terminal of socket A 25, and the 
10 output terminal of socket A 25 is connected to C input terminal of MTF 
correcting unit 23. 

As such, the circuit configuration can be changed by switching C 
terminal of switches SI to S5 either to connect to A terminal or to B 
terminal. 

15 Switches SI to S5 are configured using jumper cables or 0 Q resistors, 

or are configured as 2 in 1 selectors by integrating the circuit into an ASIC 
or the like. When the jumper cables or 0 Q resistors are used for switches 
Si to S5, the jumper cables or 0 Q resistors are mounted to image 
processing apparatus 10 by connecting C terminals either to A terminals or 

20 to B terminals. 

Further, when switches Si to S 5 are configured as the 2 in 1 
selectors, terminals connecting to C terminals can be switched to either A 
terminals or B terminals by a method of setting select terminals in a 
software manner or a method of logically fixing the switches using pull-up 

25 resistors or pull-down resistors. 

Fig. 8 is a diagrammatic section view showing a schematic 
configuration of the tandem type color copying machine to which image 
processing apparatus 10 according to the present embodiment is appUed. 
Referring to Fig. 3, a color copying machine 100 is constituted by an image 

30 reader unit 101 reading image data from an original, and a printer unit 102 
printing an image onto a sheet of paper. 

The original placed on an document glass 103 of image reader unit 
101 is irradiated with an exposure ramp 105 included in a scanner 104. A 
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reflected light from the surface of the original forms an image on CCD 110 
via mirrors 106 to 108 and a condensing lens. CCD 110 converts the 
reflected light from the original surface into RGB color data (analog signals), 
and outputs the converted data to image processing apparatus 10. 
Scanner 104 moves in the direction of the arrow by a scanner motor 112 
and scans the entire surface of the original. 

Image processing apparatus 10 provides the analog signals input 
from CCD 110 with a process described above, and outputs digital signals to 
a laser apparatus 113. 

Here, the digital signals output from image processing apparatus 10 
to laser apparatus 113 represent image color data for cyan C2, image color 
data for magenta M2, image color data for yellow Y2 and image color data 
for black K2. Laser apparatus 113 outputs laser beams to respective 
photoreceptor drums 115C, 115M, llSYand 115K for cyan, magenta, 
yellow and black, based on the input image color data C2, M2, Y2 and K2. 

In printer unit 102, the laser beams output from laser apparatus 113 
expose photoreceptor drums 115C, 115M, 115Y and 115K charged by 
electrostatic chargers 114C, 114M, 114Y and 114K, to form electrostatic 
latent images. Developing units 116C, 116M, 116Y and 116K of four 
colors of cyan, magenta, yellow and black respectively develop the 
electrostatic latent images on photoreceptor drums 115C, 115M, 115Y and 
115K 

Furthermore, an endless belt 320 is suspended by a driving roller 
322A and rollers 322B, 322C and 322D to prevent the belt from loosening. 
When driving roller 322A rotates anti-clockwise in the drawing, endless 
belt 320 also rotates anti-clockwise in the drawing at a predetermined 
speed. 

An suitable sheet is transported from one of paper feed cassettes 120 
to 122 and is fed from a timing roller 123 to endless belt 320. The sheet 
fed to endless belt 320 is carried on endless belt 320 and is transported in 
the left direction of the drawing. This allows the sheet to make contact 
with photoreceptor drums 115C, 115M, 115Y and 115K in the order of cyan, 
magenta, yellow and black. When the sheet comes into contact with the 
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respective photoreceptor drums 115C, 115M, 115Y and 115K, transfer 
chargers 127C, 127M, 127Y and 127K pairing up with the respective 
photoreceptor drums transfer a toner image developed on the photoreceptor 
drums onto the sheet, 
5 The sheet on which the toner image is transferred is heated by a 

fixing roller pair 132. This melts the toner to be fixed onto the sheet. 
Thereafter, the sheet is discharged from printer unit 102. 

Fig. 4 is a circuit diagram showing a part of a circuit of image 
processing apparatus 10 applied to tandem type color copying machine 100, 

10 Referring to Fig. 4, switches Si to S5 are switched to have connections 

between C terminals and A terminals. Then, a memory A 31 is mounted 
on socket A 25, a memory B 33 is mounted on socket B 27, and a memory C 
35 is mounted on socket C 29. 

Thus, R output of HVC converting unit 17 is connected to an input 

15 terminal of memory A 31, and an output terminal of memory A 31 is 

connected to R input terminal of color correcting unit 19. The G output 
terminal of HVC converting unit 17 is connected to an input terminal of 
memory B 33, and an output terminal of memory B 33 is connected to G 
input terminal of color correcting unit 19. The B output terminal of HVC 

20 converting unit 17 is connected to an input terminal of memory C 35, and 
an output terminal of memory C 35 is connected to the B input terminal of 
color correcting unit 19. 

Moreover, C output terminal of color correcting unit 19 is connected 
to C input terminal of MTF correcting unit 23. Further, M output 

25 terminal, Y output terminal and K output terminal of color correcting unit 
19 are respectively connected to M input terminal, Y input terminal and K 
input terminal of MTF correcting unit 23. 

Thus, by switching switches SI to S 5 such that C terminals are 
connected to A terminals, memory A 31, memory B 33 and memory C 35 

30 can be connected between HVC converting unit 17 and color correcting unit 
19. These memories 31, 33 and 35 are respectively provided for the color 
data of RGB, so that the timing at which RGB color data R4, G4 and B4 are 
input to color correcting unit 19 can be delayed by memory A 31, memory B 
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33 and meniory C 35, Furthermore , CMYK image color data CI, Ml, Yl 
and Kl output from color correcting unit 19 are directly input to MTF ' 
correcting unit 23, 

Three color data are input to color correcting unit 19 and four image 
5 color data are output therefrom, so that the number of memories can be 
smaller when the memories are installed at a preceding stage of color 
correcting unit 19 rather than at a subsequent stage thereof. 

Fig. 5 is a diagrammatic section view showing a schematic 
configuration of the four-cycle type color copying machine to which image 

10 processing apparatus 10 according to the present embodiment is applied. 

Referring to Fig. 5, a color copying machine 200 is constituted by an image 
reader unit 101 reading image data from an original, and a printer unit 202 
printing an image onto a sheet of paper. Image reader unit 101 has the 
same configuration as image reader unit 101 in tandem type color copying 

15 machine 100, so that the description thereof will not be repeated here. 

When the first reading of the original is performed at image reader 
unit 101, image processing apparatus 10 outputs image color data for cyan 
C2 to laser apparatus 213. Thereafter, when the second reading of the 
original is performed at image reader unit 101, image color data for 

20 magenta M2 is output to laser apparatus 213. Then, when the third 

reading of the original is performed at image reader unit 101, image color 
data for yellow Y2 is output to laser apparatus 213. Finally, when the 
fourth reading of the original is performed at image reader unit 101, image 
color data for black K2 is output to laser apparatus 213. 

25 In printer unit 202, the laser beam output from laser apparatus 213 

exposes a photoreceptor drum 215 charged by an electrostatic charger 214 
to form an electrostatic latent image. A developing unit corresponding to 
the image color data received at laser apparatus 213 from image processing 
apparatus 10 develops the electrostatic latent image on photoreceptor drum 

30 215, When the image color data for cyan is received at laser apparatus 
213, a developing unit for cyan 216 develops an electrostatic latent image 
on photoreceptor drum 215. Similarly, the electrostatic latent images on 
photoreceptor drum 215 are respectively developed, using a developing unit 
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for magenta 217 in response to image color data for magenta M2, a 
developing unit for yellow 218 in response to image color data for yellow Y2, 
and a developing unit for black 219 in response to image color data for 
black K2. 

5 A suitable sheet is transported by one of paper feed cassettes 220 to 

222, and the transported sheet passes through a timing roller 223* A 
static absorption charger 225 provided opposite to an absorption roller 224 
absorbs the sheet to a transfer drum 226. 

A toner image developed on photoreceptor 215 is transferred by 

10 transfer charger 227 to the sheet wrapped around transfer drum 226. The 
rotation of transfer drum 226 is controlled by a drum motor 228. At the 
time of execution of color copying, the printing procedure described above is 
repeated for four colors of cyan, magenta, yellow and black. That is, 
transfer drum 226 is rotated four times. 

15 Subsequently, the sheet is separated from transfer drum 226 by the 

action of a separation charger 229 and a separation claw 231, and is 
transported to a fixing roller pair 232. At fixing roller pair 232, the sheet 
is heated and the toner is melted to be fixed onto the sheet. Thereafter, 
the sheet is discharged from printer unit 202. 

20 Fig. 6 is a circuit diagram showing a part of a circuit of image 

processing apparatus 10 applied to four-cycle type color copying machine 
200. Referring to Fig. 6, switches Si to S5 are switched to have 
connections between C terminals and B terminals. Then, memory A 31 is 
mounted to socket A 25, whereas no memory is mounted to socket B 27 and 

25 socket C 29. 

By thus switching the switches SI to S5 such that C terminals are 
connected to B terminals, R output terminal, G output terminal and B 
output terminal of HVC converting unit 17 are directly connected to the 
respective R input terminal, G input terminal and B input terminal of color 

30 correcting unit 19. 

Furthermore, C output terminal of color correcting unit 19 is 
connected to the input terminal of memory A 31, and the output terminal of 
memory A 31 is connected to C input terminal of MTF correcting unit 23. 
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When image processing apparatus 10 according to the present 
embodiment is appHed to four-cycle type color copying machine 200, color 
correcting unit 19 outputs image color data in four separate times. 
Therefore, color correcting unit 19 outputs image color data for cyan CI 
5 from C output terminal when the first reading of the original is performed 
by image reader 101, outputs image color data for magenta Ml from C 
output terminal when the second reading is performed, outputs image color 
data for yellow Yl from C output terminal when the third reading is 
performed, and outputs image color data for black Kl fi:om C output 

10 terminal when the fourth reading is performed. 

Switches Si to S5 may be switched to have connections between C 
terminals and B terminals, such that image color data CI, Ml, Yl and Kl 
output firom color correcting unit 19 are input into memory A 31. This can 
delay the timing at which the image color data CI, Ml, Yl and Kl are 

15 input to MTF correcting unit 23. 

Fig. 7 shows differences in switches and memories between cases 
where the image processing apparatus according to the present 
embodiment is applied to the tandem type color copying machine and where 
it is applied to the four-cycle type color copying machine. Referring to Fig. 

20 7, when image processing apparatus 10 is apphed to the tandem type color 
copying machine, switches Si to S5 are switched to have connections 
between C terminals and A terminals, and thus memory A 31, memory B 33 
and memory C 35 are mounted. 

On the other hand, when image processing apparatus 10 is apphed to 

25 the four-cycle type color copying machine, switches 81 to S5 are switched to 
have connections between C terminals and B terminals, and a memory A is 
used. Then, memories B and C are not used. 

As such, image processing apparatus 10 according to the present 
embodiment can switch switches Si to S5 to select a circuit used for the 

30 tandem type color copying machine or a circuit used for the four-cycle type 
color copying machine. Therefore, image processing apparatus 10 apphed 
to the tandem type color copying machine and image processing apparatus 
10 applied to the four-cycle type color copying machine can be 
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manufactured on the same substrate, thereby reducing the manufacturing 
cost of the substrate for image processing apparatus 10. 

Moreover, different circuit configurations can be made only by 
switching switches SI to S5, so that the number of man-hours needed for 
5 circuit design can be reduced. This results in reduction of designing cost of 
the image processing circuit. 

Further, when image processing apparatus 10 is applied to the 
tandem type color copying machine, memory A 33, memory B 35 and 
memory C 37 are mounted, whereas when it is applied to the four-cycle type 

10 color copying machine, only memory A 27 is mounted and there is no need 
to mount memory B 33 and memory C 35. Thus, even if image processing 
apparatus 10 is designed in common for the tandem type and the four-cycle 
type, when image processing apparatus 10 is applied to the four-cycle tsrpe 
color copying machine, there will be no need to mount memory B 33 and 

15 memory C 36 that are required for the tandem t5rpe. Therefore, the cost 
for image processing apparatus 10 used for the four-cycle type can be 
reduced. As a result, optimal mounting of memory can be achieved with a 
simple configuration. 

It is noted that, though an example where image processing 

20 apparatus 10 is appHed to a color copying machine was described in the 
present embodiment, the application is not Hmited to the color copying 
machine, but a personal computer or a printer controller controlling a 
printer may also be used. Further, it is understood that, though the 
description of image processing apparatus 10 was made using RGB color 

25 data and CMYK image color data, the application is not hmited to these, 
but can be made to data processing of other color systems. 

Although the present invention has been described and illustrated in 
detail, it is clearly understood that the same is by way of illustration and 
example only and is not to be taken by way of limitation, the spirit and 

30 scope of the present invention being limited only by the terms of the 
appended claims. 
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